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1032 to 1034 cm-2 sec-1

The Era of the mid 1980s to mid 2000s
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This led to at least 21  e+e- B Factory concepts and proposals (19 
ϒ(4S) + 2 Z0) and several hadronic machine approaches (HERA-B, ..

Pier Oddone’s concept of using an asymmetric e+e- collider to boost the distance 
between the two decay vertices was, in the end, the most successful approach.  
Two colliders, PEP-II and KEKB, were ultimately built

Table Courtesy David Hitlin
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Slide Courtesy of Pier Oddone
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Slide Courtesy of Pier Oddone
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So What Were the Key 
Challenges ?

1) Technical

2) Quality Control without Compromising 
Integrated Luminosity or Budget
or Schedule
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1) Technical Challenges
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Integrated L Benchmarks:

• CESR: 105 BB/yr in 1987

• CESR:1.1-1.5 fb-1/yr, average 
1991-1995

30 fb-1 = 3.3 107 BB events

1990
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Sin2β ~ 0.95

Sin2β ~ 0.17

1991
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1990
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Cornell Workshop
Sept 1990

Built dedicated on-energy 
Injection lines in linac tunnel
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Cornell Workshop
Sept 1990
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Cornell Workshop
Sept 1990
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1990



The Accelerator ChallengeJonathan Dorfan

1990



The Accelerator ChallengeJonathan Dorfan



The Accelerator ChallengeJonathan Dorfan

1991
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2) Quality Control without 
Compromising Int.Luminosity 
or Budget or Schedule

This was a constant vigil – it culminated with the strategy 
of staged completion and testing of the major 

subcomponents with real beam:

Stored e- beam in High Energy Ring: June ‘97

e- (e+) at end of New Injection Lines: Oct ’95 (97)

e+ beam to Low Energy Ring Arc 7 Temp. Dump: Jan 98

e- beam through 1/3 of HER : May ‘97



The Accelerator ChallengeJonathan Dorfan

First Collisions: July ‘98

Following extensive cosmic ray checkout, 
BABAR moves onto beamline:  Feb. ‘99



The Accelerator ChallengeJonathan Dorfan



The Accelerator ChallengeJonathan Dorfan

1997
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1991
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1034 to 1036 cm-2 sec-1

The mid 2000s to ??



LNF July 16,2008 Marcello A. Giorgi

NEEDS for Asymmetric machine (7Gev (e-) + 4 GeV (e+)).

• SuperB with peak luminosity of 1036s-1 cm-2 , 
integrating 75 ab-1 in 5 years.

Background not exceeding too much the present Babar, 
thanks to low current, crossing angle and a careful 
design of the Interaction Region.

• One beam 80% polarized (High Energy).

• Possibility of running asymmetric at Charm  threshold.



* Two options:

* High currents
– Very high currents
– Smaller damping time High power components
– Shorter bunches Costly to operate
– Crab cavities for head-on collision
– Higher power

* SuperB exploits an alternative approach, with a new IP scheme:
– Small emittance beams (ILC-DR like)
– Large Piwinski angle and “crab waist”
– Currents comparable or smaller than present Factories

Basic concepts

A lot of fine tuning!

Talk of John Seeman: July 2008



Super-B vs Super-KEKB

*

Talk of John Seeman: July 2008



Super-B builds on the Successes of Past Accelerators

* PEP-II LER stored beam current (3.2 A in 1722 bunches (4 nsec) at 
3.1 GeV at 23 nm with little ECI effect on luminosity.

* Low emittance lattices designed for ILC damping rings, PETRA-3, 
NSLC-II, and PEP-X. (few nm horizontal x few pm vertical)

* Very low emittance achieved in an ILC test ring: ATF.
* Successful crab-waist luminosity improvement at DAFNE in 

Frascati.
* Successful crab-cavity tests at KEKB at low currents.
* Spin manipulation tests in Novosibirsk.
* Efficient spin generation with a high current gun and spin transport  

to the final focus at the SLC.
* Successful two beam interaction region built by KEKB and PEP-II.
* Continuous injection works with the detector taking data (KEKB and  

PEP-II)

Talk of John Seeman: July 2008
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Conclusions
• In the talks that follow, you will get a better 

appreciation of how well the challenges were 
met at PEP-II

• In summary, the design expectations for 
daily integrated luminosity were exceeded by 
a factor of 7
– not that it was easy! But as third generation e+e-

storage rings we had a wealth of information to 
back up our design choices. The combination of 
outstanding accelerator and engineering talent 
and prudent management did the rest

• The situation with the SuperB factories is the 
same – applying the same principles as we 
did to PEP-II and KEKB is likely to lead to 
the same successful outcome


